Unusual optical resolution of all four tryptophan residues in MPT63 protein by phosphorescence spectroscopy: assignment and significance.
MPT63, a secreted protein of unknown function that is specific to Mycobacterium tuberculosis and a potential drug target, contains four Tryptophan (Trp/W) residues located at positions 26, 48, 82, and 129 in the amino acid sequence. All of the four Trp residues have been optically resolved by simple inexpensive phosphorescence spectroscopy at 77 K. The protein architecture provides a delicate micro-environment and location of Trp residues giving rise to four different (0,0) bands in the phosphorescence spectra. Calculation of intra Trp energy transfer (ET) efficiency, accessible surface area (ASA) of Trp residues, and environment of Trp in the wild-type (WT) and the mutant W26F [where, Trp 26 is replaced by phenyl alanine (Phe/F)] reveal: E(T1) (W82) > E(T1) (W48) > E(T1) (W129) > E(T1) (W26), where E(T1) is the lowest (π-π*) triplet state energy of Trp. The (0,0) band observed at 421.6 nm assigned for Trp 26 is found to be the longest wavelength (0,0) band so far reported in the literature. Fluorescence in WT and W26F is dominated by buried or partially exposed Trp residues indicated by time-resolved spectra. Circular Dichroism (CD) studies and the time-resolved anisotropy measurement confirm the unaltered secondary and tertiary structure of the mutant compared to that of the WT. Excitation energy dependent phosphorescence spectra suggest that the intensity of the different (0,0) bands could be tuned and Tyrosine (Tyr/Y) residue is silent in emission. Optical resolution of all the Trp residues will help understand the role of each Trp residue in the folding/unfolding mechanism and in the interaction with other systems.